In the No-boundary Universe with d = 11 supergravity, under the S n × S 11−n KaluzaKlein ansatz, the only seed instanton for the universe creation is a S 7 × S 4 space. It is proven that for the Freund-Rubin, Englert and Awada-Duff-Pope models the macroscopic universe in which we are living must be 4-instead of 7-dimensional without appealing to the anthropic principle.
In a series of papers [1] the origin of the dimension of the universe was investigated for the first time in quantum cosmology. As far as I am aware, in the No-Boundary Universe [2] , the only way to tackle the dimensionality of the universe is through Kaluza-Klein cosmologies. In the Kaluza-Klein model with d = 11 supergravity, under the S n × S 11−n ansatz, it has been shown that the macroscopic universe must be 4-or 7-dimensional. The motivation of this paper is to prove that the universe must be 4-dimensional.
In d = 11 simple supergravity, in addition to fermion fields, a 3-index antisymmetric tensor A MNP is introduced into the theory by supersymmetry [3] . In the classical background of the W KB approximation, one sets the fermion fields to vanish. Then the action of the bosonic fields can be written
where
and R is the scalar curvature of the spacetime with metric signature (−, +, +, · · · +). The theory is invariant under the Abelian gauge transformation
It is also noticed that the action is invariant under the combined symmetry of time reversal with A MNP → −A MNP . The field equations are
and
At the W KB level, it is believed that the Lorentzian evolution of the universe originates from a compact instanton solution, i.e. a stationary action solution of the Euclidean Einstein and other field equations. In order to investigate the origin of the dimension of the universe, we are trying to find the following minisuperspace instantons: the d = 11 spacetime takes a product form S n ×S 11−n with an arbitrary metric signature and all components of the F field with mixed indices in the two factor spaces are zero. In the factor space S n (n = 1, 2, 3) the F components must be vanish due to the antisymmetry of the indices. Then F must be a harmonic in S 11−n since the right hand side of the field equation (6) vanishes. It is known in de Rham cohomology that H 4 (S 4 ) = 1 and H 4 (S m ) = 0 (m = 4). So there is no nontrivial instanton for n = 1, 2, 3. For n = 5, 6, both F components in S 5 and S 6 must be harmonics and so vanish. By the dimensional duality, there does not exit nontrivial instanton either for n = 10, 9, 8. The case S 4 × S 7 is the only possibility for the existence of a nontrivial instanton, the F components must be a harmonic in S 4 , but do not have to in S 7 . The no-boundary proposal and the ansatz
